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ABSTRACT: 

PROBLEM TO BE SOLVED: To prolong the life of a switch by forming an 
undercoating layer of Ni, Co, or their alloy on the surface of a stainless 
steel base material, forming a Pd layer on the undercoating layer, and using 
this material for a coned disc spring contact. 

SOLUTION: An undercoating layer of NX Co, or alloy of them is formed on a 
stainless steel base material, and on the undercoating layer, a Pd layer or a 
Pd alloy layer surely providing low contact resistance is formed. When this 
material is used for coned disc spring contact, adhesive wear or the like 
hardly occurs. Since the stainless steel base material contributing mechanical 
strength for the a coned disk spring contact, a rolled quenched material or 
tension annealed material, which is superior in a stress relaxation 
characteristic and hardly broken because of fatigue, is used. The undercoating 
layer increases adhesiveness between the stainless steel, and the Pd layer and 
prevents diffusion of a harmful element from the base material to the Pd layer. 
In addition, adhesive wear can be suppressed further, when flash plating of An 
is applied onto the Pd layer . For forming the undercoating layer, the Pd 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pan spring contact which consists of Pd covering stainless steel with which the substrate layer 
of nickel, Co, nickel alloy, or Co alloy was formed in a part of front face [ at least ] of a stainless steel 
base material, and Pd layer or Pd alloy layer was formed on it. 

[Claim 2] Pan spring contact which consists of Pd covering stainless steel with which the substrate layer 
of nickel, Co, nickel alloy, or Co alloy is formed in a part of front face [ at least ] of a stainless steel base 
material, Pd layer or Pd alloy layer is formed on it, and flash plate plating of the Au is further carried out 
on it. 

[Claim 3] Pan spring contact which consists of Pd covering stainless steel according to claim 1 or 2 
characterized by carrying out surface treatment with the processing liquid which contains high-class 
fatty amine or a mercaptan 0.05 to 5% of the weight. 

[Claim 4] Pan spring contact to which the thickness of a substrate layer becomes either of claims 1, 2, 
and 3 characterized by 0.05 to 4.0 micrometer, Pd layer, or Pd alloy layer thickness being 0.01 to 2.0 
micrometer from Pd covering stainless steel of a publication. 

[Claim 5] The switch characterized by using the pan spring contact which consists of Pd covering 
stainless steel indicated by either of claims 1, 2, 3, and 4. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the switch using the pan spring contact which consists 
of Pd covering stainless steel with which the switch life has been improved, and said pan spring contact. 
[0002] 

[Description of the Prior Art] Pan spring contact is mainly used for the electric contact sections, such as 
a connector, a switch, and a terminal. To this pan spring contact, a copper alloy, stainless steel, etc. are 
comparatively cheap, and the composite contact ingredient which carried out partial plating of the gold 
or silver which is excellent in the base material which is excellent in corrosion resistance, a mechanical 
property, etc. at an electrical property and soldering nature is used abundantly at it. Since what used 
stainless steel for the base material among said composite contact ingredients excels what used the 
copper alloy in a mechanical property, a fatigue life, etc., the miniaturization of a contact is possible for 
it, and it began to be used for traveling contacts, such as a TAKUTIRU push switch and a pilot switch. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the further improvement is desired long [ a switch 
life ] enough by the pan spring contact which uses the conventional stainless steel as a base material. In 
what carried out partial plating of Ag, the cause which is not long enough is for a contact side to carry 
out adhesive wear, and for a base material to be exposed, or for Ag layer to carry out sulfuration 
discoloration, and is for a contact side to carry out adhesive wear of the Au in what carried out partial 
plating, and for Au layer to deteriorate. This invention aims at offer of the switch using the pan spring 
contact which consists of Pd covering stainless steel with which the switch life has been improved, and 
said pan spring contact. 
[0004] 

[Means for Solving the Problem] Invention according to claim 1 is pan spring contact which consists of 
Pd covering stainless steel with which the substrate layer of nickel, Co, nickel alloy, or Co alloy was 
formed in a part of front face [ at least ] of a stainless steel base material, and Pd layer or Pd alloy layer 
was formed on it. 

[0005] Invention according to claim 2 is pan spring contact which consists of Pd covering stainless steel 
with which the substrate layer of nickel, Co, nickel alloy, or Co alloy is formed in a part of front face [ at 
least ] of a stainless steel base material, Pd layer or Pd alloy layer is formed on it, and flash plate plating 
of the Au is further carried out on it. 

[0006] Invention according to claim 3 is pan spring contact which consists of Pd covering stainless steel 
according to claim 1 or 2 characterized by carrying out surface treatment with the processing liquid 
which contains high-class fatty amine or a mercaptan 0.05 to 5% of the weight. 
[0007] Invention according to claim 4 is pan spring contact which becomes either of claims 1, 2, and 3 
to which thickness of a substrate layer is characterized by 0.05 to 4.0 micrometer, Pd layer, or Pd alloy 
layer thickness being 0.01 to 2.0 micrometer from Pd covering stainless steel of a publication. 
[0008] Invention according to claim 5 is a switch characterized by using the pan spring contact which 
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consists of Pd covering stainless steel indicated by either of claims 1, 2, 3, and 4. 
[0009] 

[Embodiment of the Invention] Invention of claim 1 is the pan spring contact using Pd covering stainless 
steel in which Pd layer or Pd alloy layer (it is hereafter named Pd layer generically) from which low 
contact resistance is obtained by being stabilized in substrate layers, such as nickel, at a it top was 
formed on the stainless steel base material, and adhesion wear etc. cannot occur easily. In this invention, 
a stainless steel base material bears the mechanical strength of pan spring contact, and the rolling temper 
material or tension annealing material which cannot excel and carry out fatigue breaking to a stress 
relaxation characteristic easily, such as SUS301, SUS304, and SUS316, are used. The duty which 
prevents that the substrate layer formed on said stainless steel base material raises the adhesion between 
stainless steel and Pd layer, and tramp elements diffuse it from a stainless steel base material to Pd layer 
is achieved. Contact resistance is stabilized by Pd layer formed on said substrate layer, and since it is 
low, adhesion wear of a contact side etc. is controlled. 

[0010] Invention of claim 2 is the pan spring contact by which flash plate plating (ultra-thin plating 
performed for a short time) of the Au was carried out to Pd layer of pd covering stainless steel of 
invention of claim 1, and adhesion wear of a contact side is controlled more certainly. The effectiveness 
saturates and is uneconomical, even if the effectiveness is not fully acquired but makes thickness of said 
flash plate plating of Au thicker than 0.2 micrometers by less than 0.001 micrometers. Therefore, 0.001 
to 0.2 micrometer is desirable. 

[001 1] In invention of claims 1 and 2, although a substrate layer, Pd layer, Au layer, etc. can be formed 
by the approaches of arbitration, such as electroplating, a nonelectrolytic plating method, and physics, 
chemical vapor deposition, electroplating is the most advantageous from the field of productivity and 
cost. Although said substrate layer, Pd layer, etc. may be formed all over a stainless steel base material, 
to form only in a contact surface is more economical. In addition, the board thickness of a disk spring 
has common about 20-200 micrometers. 

[0012] Invention of claim 3 is the pan spring contact which carried out surface treatment of the pan 
spring contact according to claim 1 or 2 with the processing liquid containing high-class fatty amine or a 
mercaptan, sealing of the pinhole of Pd layer or Au layer is carried out by this surface treatment, 
corrosion resistance is improved, and lubricity is given to Pd layer or Au layer, and a switch life is 
improved further. As for this surface treatment, it is rich [ productivity ], and desirable to give Pd 
covering stainless steel before processing it into pan spring contact. At less than 0.05%, if the 
effectiveness is not fully acquired but exceeds 5%, high-class fatty amine or a mercaptan will adhere 
superfluously, and, as for the high-class fatty amine of said processing liquid, or the concentration of a 
mercaptan, contact resistance will go up. Therefore, the concentration of said processing liquid is 
specified to 0.05 - 5% of the weight (it is hereafter written as %). The approach immersed in said 
processing liquid, the approach of carrying out the spray of said processing liquid, or applying with the 
brush, etc. are applied to the approach of said surface treatment. 
[0013] 

[Example] Below, an example explains this invention at a detail. 

(Example 1) It let continuously 301 articles (0.06 mm thickness, 100mm of ****) of SUSs pass to an 
electrolytic-degreasing tub, a rinse tank, an electrolysis activity tub, a rinse tank, the substrate plating 
tub, Pd plating tub, Au flash plate plating tub, and the rinse tank, the substrate layer, Pd layer, and Au 
layer were formed in the 301 article front face of SUSs at this order, and Pd covering stainless steel was 
manufactured, here, various thickness of each class was boiled and was changed. Some things were 
immersed in specified quantity **** processing liquid in high-class fatty amine or a mercaptan, and 
performed surface treatment. 

[0014] (Example 2) The substrate layer and Pd layer were formed in the 301 article front face of SUSs at 
this order, without letting Au flash plate plating tub pass, and also Pd covering stainless steel was 
manufactured by the same approach as an example 1. 

[0015] Each obtained Pd covering stainless steel was processed into pan spring contact, this was 
included in the traveling contact of a TAKUTIRU push switch, and life test was performed. Here, the 
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brass material which formed Ag in 1 -micrometer thickness was used for the stationary contact. The life 
test same also about elegance as usual which galvanized Au or Ag on R articles or the 301 article front 
face of C5210SUSs was performed. The test condition made 1Hz and the count of the maximum stroke, 
and made the test atmosphere three kinds of atmospheric air, a 80-degree C air furnace, and H2 S gas 
(ordinary temperature) for the working speed 2 million times. Contact resistance was measured for every 
stroke 10,000 times, and the count to which contact resistance exceeded 500mohm was made into the 
switch life. The configuration of a disk spring is shown in Tables 1 and 2, and a switch life is shown for 
a result in Tables 3 and 4. In Tables 3 and 4, the count of a stroke which the disk spring fractured was 
written together. 
[0016] 
[Table 1] 
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(Note) No.l-8 : An example 2, No.9-I0: Example l. 
[00 17] 
[Table 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/16/05 



JP, 11-232950,. 



,A [DETAILED DESCRIPTION] 



Page 4 of 6 



ft 
m 


No 




itm 


Pd! 

lira. 


Au.Ag M 
urn 




* 
m 
m 
m 
& 


11 


sus 

301 


Ni 1.0 


Pd 0.1 


An 0.05 




12 


Ni 0.1 


Pd 0.1 


An 0.2 


|/0.3V5tJ» 


13 


Ni 0.2 


Pd 0.005 


— 





14 


Ni 0.04 


Pd 0.05 


— 





21 


Ni 1.0 


Pd 2.0 


— 




22 


Ni 4.0 


Pd 0.1 


— 







16 


c 

5210 
R£ 








An 0.01 




17 








Ag 1.0 




18 


SUS 
301 






An 0.05 




19 






Ag 1.0 





(Note) No.11-12: An example 1, No.13, 14 and 21, 22:example 2. 

[0018] 

[Table 3] 
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(Note) No.1-8 : An example 2, No.9-10: Example 1. 

[0019] 

[Table 4] 
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(Note) No.l 1-12: An example 1, No.13, 14 and 21, 22:example 2. 

[0020] For each of No.1-14 of the example article of this invention, and 21 and 22, a switch life is 
elegance (No. 16-19) conventionally so that more clearly than Tables 3 and 4. Are long. What formed Pd 
layer thickly especially (7 No. 21), the thing (10 No. 12) which formed Au layer thickly, the thing (6 
No. 8) which carried out surface treatment, and thing which formed Au layer and carried out surface 
treatment further (No. 1 1) The especially excellent life property was shown. Pd layer is thinner. No. 13 
and a substrate layer are thinner. No. 14 were extent which is satisfactory practically, although the switch 
life and the count of spring fracture fell a little. 
[0021] 

[Effect of the Invention] As stated above, it consists of Pd covering stainless steel with which the pan 
spring contact of this invention formed substrate layers, such as nickel, on the stainless steel base 
material, and formed Pd layer on it, or Pd covering stainless steel which carried out flash plate plating of 
the Au further on said Pd layer, contact resistance is stabilized by said Pd layer, and since it is low, 
adhesion wear etc. cannot occur in a contact surface easily. Moreover, as for what carried out surface 
treatment of said Pd covering stainless steel with predetermined processing liquid, adhesion wear etc. 
cannot occur further easily. Therefore, a life is long and the switch using the pan spring contact of this 
invention is reliable. Moreover, the pan spring contact of this invention is suitable for a miniaturization, 
and can be applied to an application large as a traveling contact of a TAKUTIRU push switch etc. 
Therefore, remarkable effectiveness is done so on industry. 



[Translation done.] 
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